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ADVANCED  PROCESSING  FOR  BOTTOM 
CHARACTERIZATION 


Goal:  Identify  and  quantify  dominant  scattering 
mechanisms  in  bottom  limited  environments. 


Approach 

•  Produce  precision  high  resolution  scattering  maps 
using  broadband  nearfteld  sparse  array  technology 

•  Identity  classes  of  scattering  by  acoustic  color 

•  Simultaneousty  measure  bottom  characteristics 
using  broadband  probe<pulse  forward  scattering 
technology. 


BOTTOM  CLUTTER  HYPOTHESIS  TESTING 


shadow  zone 
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WASPS 

Arete's  Wicteband  Acoustic  Scattering  Processor 

System 

Incorporates  advanced  processing  and  imaging 
technology  into  a  unique  and  important  tool  for  low 
and  mid'frequency  applications. 

FeatuLes 

•  Full  spectrum  capability  without  nested  arrays 

•  Very  high  resolution  in  3D  (range,  cross-range, 
depth) 

•  Precision  imaging  of  acoustic  scene 

•  Acoustic  color  classification 

Viability  . 

•  Can  exploit  any  array  configuration 

•  Concepts  validated  on  Navy  and  ARPA  systems 

•  Computational  requirements  within  capability  of 
emerging  small,  low-cost  multiprocessor  systems. 
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WASPS  UNIQUE  TECHNOLOGY 


Theoretical  3  dB  Resolution  Cell:  CST  MFA 
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SUS  Deconvolution 

Direct  Pulse  Spectrum  of  Pulse 
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Effect  of  SUS  Deconvolution 


SUS Image 
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Angular  Resolution  (degrees) 
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COMPARISON  OF  ACHIEVED  VS  THEORETICAL 
ANGULAR  RESOLUTION  (U) 


.1  1  10 


Theoretical  Broadband  Resolution 
^2  (degrees) 
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BROADBAND  SPARSE  ARRAY  ECONOMY 

Bandwidth  :  100  -  1600  Hz 
Dl  ;  12  dB 


Classical  Nested  Octave  Design 

< - 1 20  m - >  Band  Sensor  Spacing 

.  100-  200  Hz  Ax  =  7.5  m 

.  200  -  400  Hz  AX  =  3.8  m 

— — 400  .  800  Hz  Ax  =  1 .9  m 
—  800 -1600  Hz  Ax  =  .9m 

Number  of  Sensors:  41 


Broadband  Sparse  Array  Design 


120  m - > 


Band  Sensor  Spac^ 
100 -1600  Hz  Ax  =  7.5  m 


Number  of  Sensors :  17 
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COMPARISON  OF  NARROWBAND  AND  BROADBAND  BEAMPATTERNS 


3  dB  Beamwidth _ 9.5  deg _ Ambiguous  1 .4  dec 

Sidelobe  Level  |  -22  dB  _ -22  dB  -22  dB 


Cffx>88  Range  (m) 
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CST7  Surface  Reverberation 
14  nVs  Wind,  Sea  State  5 
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CST-7  PHASE  3  RUN  21  ^ 

RUN  TRACK 


12  3  4 

HOURS 
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DARPA  ACT  1  CONFIGURATION 


2S-«<«fn«m  Donom  array,  0-i  kHz 


Down  Slope 
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DARPA  ACT1  TEST 
WIDEBAND  SCATTERING 
30-400HZ 


Grose  Slope  [km] 
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Down  Slope 
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DARPA  ACT1  TEST 
WIDEBAND  SCATTERING 
30-400HZ 
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CHARACTERIZE 

MECHANISM 


Scattering  Process 


Characteristic 


sub-bottom  features 


bottom  interface 


biologies 


near-surface  bubbles 


data  glitches 


targets 


reflects  bottom  correlation 
scale 


Rayleigh  scattering  and 
swim  bladder  resonance 


reflects  plume  details 


"white  noise" 


reflects  complex  elastic 
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TWO-SIDED  BROADBAND  IMAGING 


UNDOA  on  Left,  False  Alarm  on  Right 
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Cross-Range  [km]  Cross-Range  [km] 
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Broadband  Image 
14 

12 


Environmental  Clutter 

Artificial  Target 


3  Band  Acoustic  Color 
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EXAMPLE  OF  LEFT-RIGHT  AMBIGUITY  RESOLUTION  WITH  WASPS 

Active:  100  -  400  Hz 
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INTENSITY  RIGHT  (dB) 


Volume  Feature  and  Associated 
Multipaths  From  CST7 
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EXAMPLE  OF  DEPTH  CLASSIFiCATION  BROADBAND  LFA 
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PREDICTED  MULTIPATH  FOR  A  CONTACT  AT 
(3050m,  1450m),  CST  5 


Time  (seconds) 
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MEASURED  MULTIPATH  FOR  A  CONTACT  AT 
(3050m,  1450m),  CST  5 
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